
(LTY 400HL04-B) 


1/39 



1 . 

flis §a§ 321 cm imME Targets i§6fD1, 013 ¥AI2MHI B38PI 913. 


2. 33S9I 

TFT LCD LTY400HL04-B 

3. gJSTHQ 

3.1 THQ 

LTY400HL04-Bb d|§§! El ^(Amorphous Silicon) 33 M 2! XI El (TFT: Thin Film 

Transistor )3 ±913 ±Xt^ At§3 121 83(Color active matrix) 3^|2J TFT 
aA|±Xt(LCD: Liquid Crystal Display) ModuleOICt. Module^ Panel, ¥3 sjs^¥£t Backlight 
¥3£IDI. Interface's Digital S&SMi *!£6tb 3*! £1 ^^21 I 

LVDS 3^'S XH§6t$Ct. S XII 3 S 1.920 * 1080(16:9) 5t±M S38H1. 16.7M2I 4|38 XI 

a&a. nan ^xt ni^ei spva Mode j\^m ^sstoj aiows &ot£ts 90 0 xiismfe sai 
0M *11 301 CL 

3.2 ms 

® High Contrast Ratio & High aperture structure 

© urn ms 

© Full HD (1,920 x 1,080 3±) XI 3 (16:9) 

© SPVA (Super Patterned Vertical Align) Mode 3A| Ot^K ±89° ) 

® 16.7M2] AH& XI 3 
® Edge LED B/L Unit 3JI 33 
® miniLVDS 8b i t INPUT 21 El nil 01 ± 


3.3 §§¥0t 

® Home-a lone Multi med i a TFT-LCD TV 
© Full High Definition TV Ready (F— HD TV Ready) 
© AV XII 33 St& SAI BBPI 

3.4 


3 3 | At 3 

0 9i ui n 

SfiSAIS*! 

885.6 (H) x 498.15 (V) 

mm 

^PS±Xt 

a-Si TFT Active matrix 




1 6.7M(8bit FRC) 

color 



1,920 x 1,080 

pixel 

16:09 

§t±HH^ 

RGB Horizontal Stripe 



§t±33| 

0.46125 (H) x 0.15375 (V) * 3 

mm 


Tf M 9 n 

Normal ly Black 



as x-i ei 

HARD-COATING(2H) 

0.8% 

5G 
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4. 1 \ 


Item 

Min. 

Typ. 

Max. Note 

Modu l e 
size 

Horizontal 

(H) 

914.7 

915.7 

916.7 

mm 

Vert ical (V) 

527.8 

528.8 

529.8 

mm 

Depth(D) 

S/C-CONTROL 

23.2 

25.2 

27.2 

mm 

Depth(D) 

S/C-SOURCE 

17.5 

18.1 

18.9 

mm 

Weight 

- 

- 

7,800 

g 


5. mai ilCH S3 
5.1 S3 At°t §CH S3 


ITEM 

SYMBOL 

MIN. 

MAX. 

UNIT 

NOTE 

Storage temperature 

Tstg 

-20 

65 

1C 

(D 

Operating temperature 

Topr 

0 

50 

1C 

(D 

Tsur 

0 

65 

1C 

(2) 

Shock(Non-operating) 

Snop 

- 

50 

G 

(3) 

Vibration( Non-operating) 

Vnop 

- 

1.5 

G 

(4) 


NOTE (1) b£2t SCJIe^ 2311b 0I2H 3^011 

(SICK 39t) cl <40 °C Oil Ai 93.8%RH0il 8H&>) 


NOTE (2) s PanelSJ iI¥2J?l Oil Alb 5tIISS| b*ll3 4 21X12. 

222 esi xtjjpt s^sei £sm 2x1 s*b s?is. 


ioo Relative Humidity ( %RH) 



-40 -20 0 20 40 60 80 

Temperature (°C) 

NOTE (3) 11ms ±X,Y 50G (6^^/lSl) 

NOTE (4) 10~300Hz/1.5G /10 minSR, XYZ, 30 min/axis 
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5.2 22I3 Mg* mOi 3^ 


5.2.1 TFT LCD MODULE !□ S3 


(Vdd = 12 V) 


ITEM 

SYMBOL 

MIN. 

MAX. 

UNIT 

NOTE 

Power Supply Voltage/ Display 

Vdd 

Vdd-1 

Vdd+1 

V 

(1) 


NOTE ( 1 ) S?I2*0IIM . 


5.2.2 LED UNIT Absolute Maximum Rating 

The back light unit contains 88LEDs. 

The characteristics of LEDs are shown in the following tables. 

Ta=25 ± 2°C 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Note 

Operating Life Time 

Hr 

30.000 

- 

- 

Hour 

(D 

Operating 

Current 

Continuous 

lop 

- 

110 

200 

mA 


Operating 

Voltage 

Continuous 

Vop 

254 

- 

290 

V 

44LEDS 

/140m A@Ta 25 'C 

Range of Voltage 

VVf 

- 

- 

11.5 

V 

@1 40mA (/String) 

(Power Consumption) 

- 

(27.94) 


(31.9) 


lop=110mA 
@Ta 2513 


Note (1) It is defined as the time to take until the brightness reduces to 50% of its original value at 
each Srting. lop=.110.0mArms 

[Definition of Operating Voltage : At each Strings. 1^ = 110.0 mArms (typ .)] 
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6 . 


Note (4)31 tyUSL 5. 

:BM-5A, BM^TopcorM'd:), EZ-ContrastfEldimid;) PR650(Photo Research id:) 
Ta= 25±2 C , Vdd= 12.0V, fv=60Hz, fDCLK=1 48.5ife, Dim=100% 


ITEM 

SYMBOL 

CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

NOTE 

Contrast Ratio 
(center) 

C/R 


3000 

5000 

- 


(2)5] <D 
BM-5A 

Response 

time 

G-to-G 



- 

3.5 

12 

msec 

(3) 

BM-7 

Luminance of White 
(center) 

YL 


380 

450 

- 

cd/m‘ 

(2)a) ® 
BM-5A 


Red 

RX 



0.646 





RY 

Normal 

(4>L,R=0, 

0U.D=O) 

Viewing 

Angle 


0.330 





Green 

GX 


0.315 




Color 

Chromaticit 

GY 

TYP 

0.620 

TYP 


(1) 

y 

(CIE 1931) 

Blue 

BX 


-0.03 

0.155 

+ 0.03 


PR650 


BY 



0.052 





White 

WX 



0.280 





WY 



0.285 





Hor. 

0L 


79 

89 

- 



Viewing 

OR 


79 

89 

- 

Degrees 

(1) 

Angle 

Ver. 

OH 

C/R>10 

79 

89 

- 

EZ- 

Contrast 


OL 


79 

89 

- 



Color Gamut 



- 

72 

- 

% 


Color Temperature 

K 


- 

10000 

- 



2 POINT Gamma 

Y 

7 G - 57 G 

1.7 

2.2 

2.7 


(7) 

Flicker 

F 


- 

- 

30 


(5) 

Crosstalk 

DSHA 

0G-13G 


- 

30 


(6) 

14G-64G 


- 

8 



Brightness Uniformity 
(9 Points) 

Buni 


- 

- 

30 

% 

(2)31 ® 
BM-5A 
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NOTE (1) 

*1 ^(Viewing angle) ^ : C/R°l 10^1^5]^ *13-3 *33 

Normal Line 



NOTE (2) 

941 


320 960 1600 

iso CD ® ® 

540 ® ® © 

900 ® ® © 


Active Area 
O Test Point 


0 cflu|u|(C/R : Contrast ratio) 

: ?-°o'(Point ©)°)M White tf»fl(GMAx)Sf Black ^(Gmin)^ u l3. ^£], 

c/p _ B^^tOIIAI WHITE &EH ?IE 

S^^OIIAI BLACK ^EH 3E 


© White ?)ii 2 ) ^s] (y L ) ; 

#°J-(Point ©)2) white ¥1H(Yl) ft % f! ft St. 
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@ Brightness Uniformity(Buni) : 

^ 3**3 : Fully White 

ofefls}- §o| 


Bmax 

Bmax 


Bm,n xlOO 


where, Bmax = Maximum brightness 
Bmin = Minimum brightness 


NOTE (3) 

-s-^^l ^Response time) 2] ^s] 

: ^ "H ^r-sHH 10%^ 90% A f°]5. tS^Rr a| #3] ^v 


Opt ical 
Response 


Black(TFT OFF) 


Whi te(TFT ON) 


Black (TFT OFF) 



£ 120hz SL^ SONY Response Time^ G-to-G(AVE) <3 £7]^- 
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NOTE (4) 

tf-froH 30 TT 4 4 -4 4 4 ^ 4 4 4°) ^4 30 -g- :fo|] 4^. 

44^4: =r4 -&H : 25t'±2r 

Lamp Current : 14 mA 

•JHJ, 44414), 



The center of the screen 


NOTE (5) 

► 444 44 44(Flicker)4 44 : LCD Panels] 440 ) 44 . 

0 3I444- Flicker «)4S.£-4| §4- 

© 4444 


H/2 i • H / 4 H 



H 

® 4 5point 4 54 Flickers. 444. 
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® Flicker Pattern : 



Vertical Stripe 
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NOTE (6) 

► •5r'ii(Crosstalk;Cross modulation) 2] -$!2](DS1IA): 
cflu|n|7l- 

Crosstalk Modulation Ratio (Dsha) = 1 x 1 00 (%) 

Yxormal 


* White Box °]$]2\ back ground pattern^ Grayl- Gray64 v}*] 4Gray 

* Horizontal Crosstalk Vertical Crosstalk-i; H-t - 

* ^ '4'A ^ 7\*Z €r Crosstalk^ 

: Normally White mode A | Box^- Black(Gmin) /Normally Black mode*] Box^ white(Gmax) 


* Crosstalk Pattern ^ Point 

- H - 


V/4 

l 


V/2 


3/4 H 




Yabnormal 




7/8H 


Horizontal Crosstalk 



1 1/2 - 

H 

1 1/2 



3/' 

V 

IV 


Yabnorm 

lal 





Vertical Crosstalk 

NOTE (7) Definition of 2 point Gamma 
Gamma = log(X /l( ,/100)/log()7l00) 

100 

Y : Measurement Level / Z : Measurement Brightness 
: Maximum Brightness / B ^ : Minimum Brightness 
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7. ?i7|*! 


7.1 TFT LCD ajt 


ITEM 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNIT 

NOTE 

Power Supply Voltage 

Vdd 

11 

12 

13 

V 

(i) 

Interface Type 

LVDS 

Tcon m§i! 


Power Consumption 

(a) Black 


1150 

1400 

mA 

(2),(3), 

(5) 

(b) White 


1150 

1500 

mA 

(c) Mosaic 


1200 

1500 

mA 

(d) Max 
(FLSTRIPE) 


1600 

2200 

mA 

Hsync Frequency 

fH 

- 

67.5 

- 

kHz 


Vsync Frequency 

fv 

- 

60 

- 

Hz 

Main Frequency 

fDCLK 

- 

148.5 

- 

MHz 

Rush Current 

Irush 

- 

- 

5 

A 

(4) 


note( i) ci^saioi qioiei w hois £i$g gyjag sigoi 21s 3 HVss = ov) 

(2) fv = 60 Hz, fDCLK = 148.5 MHz, Voo = 12.0V, DC current 

(3) ±d|S§! *113 Due 


(a) Black sflS (b) White sfl^l 
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( 4 ) ^§£2 (12V ?§, rising time =470/®) 


Input 



Note : Control Signal : High(+12V) ->Low(Ground) 

All Signal lines to panel except for power 12V : Ground 

The rising time of supplied voltage is controlled to 470us by R and C value. 


GND 


0.9 Vdo- 
0.1 


-12V 


Vdd 

Rising Time 


( 5 ) Inver ter 21 5 it St XI 8 tS &ED& 1 . 
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8. S®! CtOIOiH?!! (Block Diagram) 
8.1 Input circuit §3t§l£ 
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9. £]S £M( Input Terminal Pin Assignment) 

9.1 TFT LCD g||( Inter face signal & power) 

1. 51 Pin Connector : FI-RNE51SZ-HF (JAE) 


Pin 

Signal 

Description 

Pin 

Signal 

Description 

1 

Vin 

DC power supply 

26 

RE[0]P 

Even LVDS Signal + 

2 

Vin 

DC power supply 

27 

RE[ 1 ] N 

Even LVDS Signal - 

3 

Vin 

DC power supply 

28 

RE[1]P 

Even LVDS Signal + 

4 

Vin 

DC power supply 

29 

RE[2]N 

Even LVDS Signal - 

5 

Vin 

DC power supply 

30 

RE[2]P 

Even LVDS Signal + 

6 

N.C. 

No Connection 

31 

GND 

Ground 

7 

N.C. 

No Connection 

32 

RECLK- 

Even LVDS CLK - 

8 

GND 

Ground 

33 

RECLK+ 

Even LVDS CLK + 

9 

GND 

Ground 

34 

GND 

Ground 

10 

R0[0]N 

Odd LVDS Signal - 

35 

RE[3]N 

Even LVDS Signal - 

11 

R0[0]P 

Odd LVDS Signal + 

36 

RE[3]P 

Even LVDS Signal + 

12 

R0[1]N 

Odd LVDS Signal - 

37 

RE[4]N 

Even LVDS Signal - 

13 

R0[1]P 

Odd LVDS Signal + 

38 

RE[4]P 

Even LVDS Signal + 

14 

R0[2]N 

Odd LVDS Signal - 

39 

GND 

Ground 

15 

R0[3]P 

Odd LVDS Signal + 

40 

SCL^C 

I2C SCL 

16 

GND 

Ground 

41 

SD/^C 

I2C SDA 

17 

ROCLK- 

Odd LVDS CLK - 

42 

Option 1 

For SET Mode 

18 

R0CLK+ 

Odd LVDS CLK + 

43 

BINT 

Bus Release 

19 

GND 

Ground 

44 

Option2 

TV SET use only 

20 

R0[3]N 

Odd LVDS Signal - 

45 

Option3 

TV SET use only 

21 

R0[3]P 

Odd LVDS Signal + 

46 

SA-MODE 

SA Mode sel signal 

22 

R0[4]N 

Odd LVDS Signal - 

47 

Option4 

TV SET use only 

23 

R0[4]P 

Odd LVDS Signal + 

48 

FRC.RST 

FRC 1C Reset 

24 

GND 

Ground 

49 

Options 

TV SET use only 

25 

RE[0]N 

Even LVDS Signal - 

50 

Option6 

TV SET use only 




51 

Option7 

TV SET use only 


* Option Pin 

CMOS interface# 7]«lo_£. 

- *13 #<&SL3, A|~& 4$, 


■ B-INT 


Operation 

Description 

LOW/OPEN 

USER CAN NOT ACCESS EEPROM 

HIGH 

USER CAN ACCESS EEPROM 


■ SA.MODE 


Operation 

Description 

LOW 

SET MODE 

HIGH/Open 

SA.MODE 
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■ FRC_RST(This Pin is effective only in Set Mode) 


Operation 

Description 

LOW -> High 

FRC 1C Reset Start 

HIGH - LOW 

FRC 1C Stop the Operation 


■ Option 1~7 


Operation 

Description 

High/Low 

SET MODE 

Open 

SA.MODE 


Not® ( 1 ) Pin nomb®r starts from l® ft sid® 



Fig No2 51 Pin 



♦1 *51 

c 



#1 Ml 

, d 

| ^ j 



1 


A. 2^ Groud Pin£ mM 21201, LCD Modules Metal ChassisOll B3goi<m 

B. 2^ Input Power Pin8 21£ICH 5MD. 

C. 2^ N.C (not connect) Pin° 0& Signal or Power 2^. “BIEJOjOt S. 
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Converter & Inverter At&f 




All 


1 . Converter & Inverter 
1-1. CONNECTOR 



<LED Cable 4Pin> 



<LED Cable 5Pin> 



<Connector xlli»> 


1-2. CN1 CONNECTOR : Molex, 4pin 


Pin 

Symbol 

Description 

1 

Ch1 + 

Power 

2 

NC 

N.C 

3 

NC 

N.C 

4 

Ch2+ 

Power 

1-3. CN2 CONNECTOR : Molex, 5pin 

Pin 

Symbol 

Description 

1 

Chi- 

GND 

2 

NC 

N.C 

3 

NC 

N.C 

4 

Ch2- 

GND 

5 

NC 

N.C 
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9.2 LVDS Interface 



LVDS pin 

Odd Datj 

Evtn Djtj 

TxOUT/RxINO 

TxIN/RxOUTO 

R4 

R4 

TxIN/RxOUT 1 

R5 

R5 

TxlN/RxOUT2 

R6 

R6 

TxlN/RxOUT3 

R7 

R7 

TxlN/RxOUT4 

R8 

R8 

TxIN/RxOUTO 

RO 

RO 

TxlN/RxOUT7 

04 

04 

TxOUT/RxINI 

TxlN/RxOUT8 

05 

05 

TxIN/RxOUTO 

06 

06 

TxIN/RxOUT 12 

07 

07 

TxIN/RxOUT 13 

08 

08 

TxIN/RxOUT 14 

00 

00 

TxIN/RxOUT 15 

B4 

B4 

TxIN/RxOUT 18 

B5 

B5 

TxOUT/RxlN2 

TxIN/RxOUT 18 

B6 

B6 

TxlN/Rx0UT20 

B7 

B7 

TxlN/RxOUT21 

B8 

B8 

TxlN/RxOUT22 

BO 

BO 

TxlN/RxOUT24 

HSYNC 

HSYNC 

TxlN/RxOUT25 

VSYNC 

VSYNC 

TxlN/RxOUT26 

DEN 

DEN 

TxOUT/RxlN3 

TxlN/RxOUT27 

R2 

R2 

TxlN/RxOUT5 

R3 

R3 

TxIN/RxOUT 10 

02 

02 

TxIN/RxOUT 11 

03 

03 

TxIN/RxOUT 16 

B2 

B2 

TxIN/RxOUT 17 

B3 

B3 

TxlN/RxOUT23 

RESERVED 

RESERVED 

Txln/Rx1n4 

Txln/RxOUT28 

RO 

RO 

Txln/Rx0UT20 

R1 

R1 

Txln/RxOUT30 

00 

00 

Txln/RxOUT31 

01 

01 

Txln/RxOUT32 

BO 

BO 

Txln/RxOUT33 

B1 

B1 

Txln/RxOUT34 

RESERVED 

RESERVED 
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DATA SIGNAL 


COLOR 

DISPLAY 

(10b*) 

RED 

GREEN 

BLUE 

GRAY 

SCALE 


□ 

□ 

□ 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

n 

P 

P 

P 

p 

p 

n 

P 

p 

p 

p 

p 

p 

p 

p 

p 

p 

LEVEL 



□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

a 

B 

H 

□ 

□ 

□ 

□ 

□ 

Q 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 



BLACK 

0 

0 

0 

0 

□ 

0 

E 

0 

0 

0 

E 

0 

□ 

0 

0 

0 

0 

0 

E 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



BLUE 

0 

0 

0 

0 

0 

0 

□ 

0 

0 

0 

□ 

0 

0 

0 

0 

0 

0 

0 

□ 

0 

1 

1 

1 

1 

t 

1 

1 

1 

1 

1 



GREEN 

0 

0 

0 

0 

□ 

0 

E 

□ 

0 

0 

E 

1 

1 

1 

i 

1 

1 

1 

E 

t 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


BASIC 

CYAN 

□ 

□ 

□ 

a 

a 

a 

□ 

□ 

□ 

a 

B 

fl 

fl 

D 

fl 

fl 

fl 

B 

D 

D 

fl 

fl 

B 

fl 

B 

D 

B 

B 

fl 

B 


COLOR 

RED 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

E 

E 

0 

0 

0 

0 

E 

E 

0 

0 

0 

0 

E 

E 

0 

0 

0 

0 



MAGENTA 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

fl 

B 

B 

B 

D 

n 

B 

B 

B 

fl 



YELLOW 

1 

1 

1 

1 

1 

t 

1 

1 

1 

1 

1 

1 

i 

t 

t 

1 

1 

1 

i 

i 

0 

0 

0 

0 

□ 

0 

0 

0 

0 

0 



WHITE 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

i 

i 

■ 

1 

1 

1 

i 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 



BLACK 

0 

0 

0 

0 

□ 

□ 

□ 

0 

a 

0 

0 

0 

□ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R0 



1 

0 

0 

0 

a 

0 

0 

0 

□ 

0 

□ 

0 

D 

□ 

0 

D 

0 

0 

□ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R1 


DARK 

0 

1 

0 

0 

a 

□ 

0 

0 

□ 

0 

□ 

□ 

□ 

E 

0 

0 

0 

0 

□ 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

R2 

GRAY 

SCALE 

T 

D 

n 

D 

B 


B 

■ 

■ 


B 

B 



fl 

■ 

B 

B 

■ 


■ 

B 

B 

■ 

B 

■ 

fl 

■ 

B 

■ 

■ 

R3~ 

OF 


n 

■ 

H 

H 

H 

H 





■ 

H 



H 

■ 

H 




n 

H 


H 

■ 

■ 


H 



R102O 

REO 

i 

11 

Bfl 

n 

KJ 

Bfl 

Bfl 





Bfl 

Bfl 



Bfl 

Bfl 

Bfl 




Bfl 

Bfl 


Bfl 

Bfl 

Bfl 


Bfl 




LIGHT 

1 

0 

i 

1 

1 

1 

1 

1 

1 

1 

□ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R1021 



0 

i 

i 

1 

1 

t 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R1022 


REO 

i 

i 

i 

1 

1 

1 

t 

1 

1 

1 

□ 

0 

□ 

0 

0 

0 

0 

0 

□ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R1023 


BLACK 

0 

0 

0 

0 

D 

0 

0 

0 

□ 

0 

D 

0 


0 

0 

0 

0 

0 

D 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

GO 



0 

0 

0 

0 

a 

0 

□ 

0 

a 

0 

E 

0 

□ 

0 

0 

0 

0 

0 

E 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

G1 

GRAY 

DARK 

0 

0 

0 

0 

a 

□ 

E 

0 

□ 

0 

□ 

1 

□ 

□ 

□ 

□ 

0 

0 

□ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

G2 

t 

D 

D 

D 

B 


B 

■ 

■ 


B 

B 

B 

fl 

fl 

fl 

B 

■ 

■ 


■ 

B 

B 

■ 

B 

fl 

fl 

■ 

B 

■ 

■ 

G3- 

SCALE 

OF 
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1 
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B 

B 

fl 
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fl 


fl 

fl 
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G1020 


0 

0 

0 

0 

□ 

□ 

0 

0 

0 

0 

E 

0 

1 

1 

1 

t 

1 

1 

i 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

G1021 



0 

0 

0 

0 

□ 

□ 

0 

0 

a 

0 

□ 

1 

1 

1 

1 

1 

1 

1 

i 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

G1022 


GREEN 

0 

0 

0 

0 

□ 

□ 

0 

0 

□ 

0 

1 

1 

1 

1 

1 

1 

1 

1 

i 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

G1023 


BLACK 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

00 



0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

□ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

01 


DARK 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 
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01020 

BLUE 

l 

LIGHT 

Bfl 

H 

H 

KJ 

u 

H 





Bfl 

Bfl 

Bl 

Bfl 

Bfl 

Bfl 





Bfl 

Bfl 

Bfl 

Bfl 

Bfl 

Bfl 







0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

E 

E 

0 

0 

0 

0 

E 

0 

i 

0 

1 

1 

1 

1 

1 

1 

1 

1 

01021 



0 

0 

0 

0 

a 

a 

0 

0 

□ 

0 

a 

0 

□ 

□ 

0 

0 

0 

0 

□ 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

01022 


BLUE 

0 

0 

0 

0 

□ 

0 

0 

0 

a 

0 

□ 

0 

□ 

□ 

0 

□ 

0 

0 

□ 

0 

1 

1 

1 

1 



t 

1 

1 

1 

01023 


NOTE 

(1) Gray ^ : 

Rn : Gray, Gn : Gray, Bn : Gray (n=Gray level) 

(2) : 0=Low level voltage, 1=High level voltage 
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10. eiEIUIIOI^ E10IS 


10.1 Time parameter (DE Mode) 


SIGNAL 

ITEM 

SYMBOL 

MIN. 

TYP. MAX. 

Unit 

NOTE 

Clock 

Frequency 

1/Tc 

148.5 

148.5 

148.5 

MHz 


Hsync 

Fh 

67.5 

67.5 

67.5 

KHz 

- 

Vsync 


Fv 

60 

60 

60 

Hz 

- 

Vertical 

Active 

Display 

Period 

Tvd 

1080 

1080 

1080 

lines 

- 

Vertical 

Total 

Tvb 

1125 

1125 

1125 

Lines 

- 

Horizontal 

Active 

Display 

Period 

Thd 

1920 

1920 

1920 

clocks 

- 

Horizontal 

Total 

Th 

2200 

2200 

2200 

clocks 

- 


> ¥ Til DE only mode^ of 01 , H-sync2f V-sync£is°1 ^ 01 “b 

e^oii ^x\ dim. 
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10.2 °JEH2||0|^ d 22 | Cj-0|0|ZL13( DE Mode) 



20/39 






signal source 

K 

LVDS interface 
Tx 


LCD MODULE 



TTL A 


LVDS ) 

T-CON 


V 





- LVDS Transmitter : DS90C385MTD (N/S) / THC63LVDM83A( THINE) : Recommand 
^ LVDS Data Interface ( Odd & Even Channel Same Data Format ) 


BaOKJ? 






n 










Rxln[4] 

( 

K Bin ] 

( B >°1 

11 G|i > ! 

1 G l # l I 

X R,i > 

X Rtoi ) 








Rxln[3] 

( 

K B|3| ] 

( B|21 

11 g|ji I 

I Gi21 ! 

11 1,131 

X RI21 ) 








Rxln[2) 

( DE 

I VS | 

( HS 

I b ‘ 9 i ] 

X Bisi ; 

I B|7 > 

X B|S| ) 








Rxln[1] 

( B15 ' 

X B|4| j 

( cm 

X cm ; 

I gi?i 1 

X cist ; 

X ci *i ) 








Rxln[0] 

(_GI4, 

Usi] 

r^r 

LsilJ 

(wl 

(J2!L 

Xj22L) 
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10.3 LVDS Interface 

- LVDS Receiver : T con i|) 
-JEIDAff3 *!]-§- 



LVDS pin 

Odd Data 

Even Data 

TxOUT/RxINO 

TxIN/RxOUTO 

R4 

R4 

TxIN/RxOUTI 

R5 

RS 

TxlN/RxOUT2 

R6 

R6 

TxlN/RxOUT3 

R7 

R7 

TxlN/RxOUT4 

R8 

R8 

TxlN/RxOUT6 

R9 

R9 

TxllM/RxOUT7 

G4 

G4 

TxOUT/RxINI 

TxlN/RxOUT8 

GS 

GS 

TxlN/RxOUT9 

G6 

G6 

TxlN/RxOUT12 

G7 

G7 

TxHM/RxOUT13 

G8 

G8 

TxIN/RxOUTI 4 

G9 

G9 

TxlN/RxOUT15 

B4 

B4 

TxlN/RxOUT18 

BS 

BS 

TxOUT/RxlN2 

TxIN/RxOUTI 9 

B6 

B6 

TxlN/RxOUT20 

B7 

B7 

TxlN/RxOUT21 

B8 

B8 

TxlN/RxOUT22 

B9 

B9 

TxlN/RxOUT24 

HSYNC 

HSYNC 

TxlN/RxOUT25 

VSYNC 

VSYNC 

TxlN/RxOUT26 

DEN 

DEN 

TxOUT/RxlN3 

TxlN/RxOUT27 

R2 

R2 

TxlN/RxOUT5 

R3 

R3 

TxIN/RxOUTI 0 

G2 

G2 

TxIN/RxOUTII 

G3 

G3 

TxIN/RxOUTI 6 

B2 

B2 

TxlN/RxOUT17 

B3 

B3 

TxlN/RxOUT23 

RESERVED 

RESERVED 

Txloftxln4 

TxlnJRxOUT28 

RO 

RO 

Txln)RxOUT29 

R1 

R1 

Txln>RxOUT30 

GO 

GO 

Txln/RxOUT31 

G1 

G1 

Txln/RxOUT32 

BO 

BO 

Txln>RxOUT33 

B1 

B1 

Txln/RxOUT34 

RESERVED 

RESERVED 
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10.4 28! S/2H (Power ON/OFF Sequence) 


: Latch-upOlU LCD 2*2| DC operation* 6H 28! S/25 0)8H21 aOiOt » 



T 1 Voo risin g time from 1 0% to 90% 

T2 The time from V DD to valid data at power ON 
T3 The time from valid data off to off at power Off 
T4 off time for Windows restart 
T5 The time from valid data to B/L enable at power ON 
T6 The time from valid data off to B/L disable at power 


[Valid Data Condition] 

1 Input LVDS signals must satisfy 
’Interface Timing* Specification on p23 

2 LVDS Clock must keep the same frequency 

3 Data signal should not input during 
’Fail Safe Mode* 


• The supply voltage of the external system for the Module input should be the same 
as the definition of V DD . 

■ Apply the LED voltage within the LCD operation range. When the back light turns on 
before the LCD operation or the LCD turns off before the back light turns off, 

the display may momentarily show abnormal screen. 

• In case of V DD = off level. 

please keep the level of input signals low or keep a high impedance. 

■ T3 should be measured after the Module has been fully discharged between power off 
and on period. 

" Interface signal should not be kept at high impedance when the power is on. 
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I WARP SPEC I T.IU) 


Front 


mgff u " •**• x- • ffl 


£ 

. w- 

-i 

5 

r-: 

o 

o 

-i 

— 

00 

•* 

S 

r 

o 

HZ 

1 

1 

1 

1 

1 

1 

• 

1 

1 

] 

i 

£ ! 

i--4 

s ! 

> i 

i 

1 

1 

1 

1 

1 

1 

498. 15< ACTIVE AREA) 



604 .8 0! .‘,a(B^ZEL OPEN) 



i 

i 


528.B(Q1.t||NT.><*0.7 


(WARP SPEC1 TBX) 
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* Back 



•TAPE TO HOLD LS CABLE SHALL BE FOLDED 
TO ENABLE TO BE REMOVED EASILY. 


25/39 


ii. aas 49 Aiasa 


a« 




2.5Hr Sony7|^ 50IRE(128Gray) SS 

8QH 


50 "C Mosaic pattern(9*10) 504hrs fix 

80H 

HTOL 

50—55 °C, operating, lOOOhrs 

8 OH 

LTOL 

0t), operating, lOOOhrs 

4 OH 

LTOL2 

-30 1) 2| 5hr 01# #X| ? Zt &EH01IAI ON -> OIS ¥ ON 

2 OH 

THB 

40°C/95%, operating, 250hrs 

40H 

HTS 

70 T), storage, 250hrs 

40H 

LTS 

-30 TC, storage, 250hrs 

40H 

WHTS 

60T;/75%, storage, 250hrs 

40H 

&& 

150mb, -10TD. 5.5hr 
1013mb— 180mb, -10^-25^, 5.5hr 

2 OH 

T/S 

-20— 60TC(30Min), storage, lOOcycle 

4 OH 

ESD 

S^:±10 kV, 210 Point. 151/Point 
b|S«i:±20 kV ,210 Point, 1 S/Point 
bl4§ CDM :±10 kV . 9Poinl . 351/Point 

3 OH 


10— 300Hz, 1.5G, lOminSR, XYZ, 30min/axis 

3 OH 


X,Y/axis 40G, Z/axis 30G 

3 OH 

Sfi 

SS.Sb 5AI21 On/Ott (5^SAi, 5S H81) 

2 OH 

±8 

2*1718 : g«E m 48 3t 2 (Max 23dB) 

ass 4^ 8 : Max 50dB (36dB 01 & 1051 0161) 

2 OH 

TSS 

-20 ‘C— 60 1C , lOcycle , 80hr 

40H 

1,10 cycleAl Input Min Max £f£] 

HALT 

-30-1 00 1C 15Grms 

2 OH 

Pallet 971 

- £££ 

130H 

Total 


84 OH 


FLI § 97 1 &&o|| msjoi ^AKSony) Spec°£. S7l*f 

£3S : 12Hr 150G7|g(2A|S Mosaic PTN US — gray PTN &S, lOMZI “}*) 

9S4 : 2.5Hr Sony7|£ 50IRE(128Gray) &S 
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12. PACKING 


12.1 Packing flow 



LCD Module 


Packing-Pallet Box 


Pallet-Plastic 


12.2 Packing Specification 


ITEM 

Specification 

Remark 

LCD Packing 

21ea / Box 
(Packing-Pallet Box) 

1. 144 Kg / LCD (2 lea) 

2. 20 Kg / Packing-Pallet Box (lea) 

3. Packing-Pallet Box Material : SW 

Pallet-Plastic 

IBox / Pallet 

1. Pallet weight = 8kg 


(PE,W1 150,L985,H125,BLUE) 

2. 8 Kg / Pallet 

Packing Direction 

Vertical 


Pallet size 

H x V x height 

1 1 50mm(H) x 985mm(V) x 71 Imm(height) 

Pallet weight 

196.36kg 

Pallet (8kg) + Module (21x8=kg) + Packing- 
Pallet Box(20kg) + Desiccant(0.02xl8=0.36kg) 
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13. MARKING & OTHERS 


A nameplate bearing followed by is affixed to a shipped product at the 
specified location on each product. 


(1) 

Parts number : 

LT Y 400HL04-00 1 

(2) 

Revision 

: One letter 

(3) 

Control 

: One letter 

(4) 

Lot number 

7 P 5 E 123 01 A 
1 2 3 4 5 6 7 


CD 7 : Line 
(D P : Device 
<D 4 : Year 
® E : Month 
<D 123 : LOT NO 
CD 01 : GLASS NO 
CD A : CELL NO 


(5) Nameplate Indication 


T cWw<£ 


LTY400HL04 




0703 XXXXXXXXXX„ XXI 


IIIMIIJVIIIJPIIRin 

•mcmmwa LTY400HL04'XXXX 


ft 


Week code : 07 03 

I week 

— year 

40mm 


u l K 

I 


Revision code 
Lot number 


80mm 
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(6) Bar code marking for Customer 

The bar code marking is attached to module backside. 

1) MODEL NAME : LTY400HL04-001-XXXX 

2) SAMSUNG 

3) MADE IN CHINA 

4) PRODUCTION NUMBER 

5) USER MODEL NAME 


Bar code shows a) user model name, b) production number 
a) User model name 

LTY400HL04-001 -R7ATH 


SAMSUNG 
MADE IN KOREA 


* 743000813 * 


SERIAL NO 


OOOOOOO Lill revision code 

I PRODUCTION MONTH 


PRODUCTION YEAR 


(7) Packing box attach 


DVC : LTY400HL04-001 


TYPE : 
QTY : 


R07ATH 

21 


2302500001 


11 


Doc . No 
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Page 



14. General Precautions 


14.1 Handling 

(a) When the module is assembled. It should be attached to the system firmly 
using every mounting holes. Be careful not to twist and bend the modules. 

(b) Refrain from strong mechanical shock and / or any force to the module. In 
addition to damage, this may cause improper operation or damage to the module 
and CCFT back-light. 

(c) Note that polarizers are very fragile and could be easily damaged. Do not press 

or scratch the surface harder than a HB pencil lead. 

(d) Wipe off water droplets or oil immediately. If you leave the droplets for a long 
time. Staining and discoloration may occur. 

(e) If the surface of the polarizer is dirty, clean it using some absorbent cotton or 
soft cloth. 

(f) The desirable cleaners are water, IPA(Isopropyl Alcohol) or Hexane. 

Do not use Ketone type materials(ex. Acetone), Ethyl alcohol. Toluene, Ethyl 
acid or Methyl chloride. It might permanent damage to the polarizer due to 
chemical reaction. 

(g) If the liquid crystal material leaks from the panel, it should be kept away 

from the eyes or mouth . In case of contact with hands, legs or clothes, it must 

be washed away thoroughly with soap. 

(h) Protect the module from static , it may cause damage to the CMOS Gate Array IC. 

(i) Use finger-stalls with soft gloves in order to keep display clean during the 
incoming inspection and assembly process. 

(j) Do not disassemble the module. 

(k) Do not pull or fold the lamp wire. 

(l) Do not adjust the variable resistor which is located on the module. 

(m) Protection film for polarizer on the module shall be slowly peeled off just before 
use 

so that the electrostatic charge can be minimized. 

(n) Pins of I/F connector shall not be touched directly with bare hands. 
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14.2 Storage 


(a) Do not leave the module in high temperature, and high humidity for a long time. 


It is highly recommended to store the module with temperature from 0 to 35C 
and relative humidity of less than 70%. 


ITEM 

Unit 

Min. 

Max. 

Storage Temperature 

Cc) 

10 

40 

Storage Humidity 

(%rH) 

35 

75 

Storage life 

6 months 

Storage Condition 

Prohibit direct sunlight 

Ventilation in storehouse and Control changing temperature is within 
limits of environment 

Put it on pallet, don’t put it on floor, and store them with removing 
form wall. 

-. Don’t wet Out-BOX and avoid rain. 

-. Without condensation. 

-. Etc. Avoid harmful Condition. 


14.3 Operation 

(a) Do not connect,disconnect the module in the "Power On" condition. 

(b) Power supply should always be turned on/off by the item 6.3 
"Power on/off sequence" 

(c) Module has high frequency circuits. Sufficient suppression to the 
electromagnetic interference shall be done by system manufacturers. Grounding 
and shielding methods may be important to minimize the interference. 

(d) The cable between the back-light connector and its inverter power supply shall 
be a minimized length and be connected directly . The longer cable between 
the back-light and the inverter may cause lower luminance of lamp(CCFT) and 
may require higher startup voltage(Vs). 

14.4 Others 

(a) Ultra-violet ray filter is necessary for outdoor operation. 

(b) Avoid condensation of water. It may result in improper operation or disconnection 
of electrode. 

(c) Do not exceed the absolute maximum rating value. ( the supply voltage variation, 
input voltage variation, variation in part contents and environmental temperature, 
and so on) Otherwise the module may be damaged. 
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(d) If the module displays the same pattern continuously for a long period of time,it 
can be the situation when the image ’’Sticks" to the screen. 

(e) This module has its circuitry PCB’s on the rear side and should be handled 

carefully in order not to be stressed. 
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is. ?*g sai xi§ 

i5.i 

OI-BHOII flIAimt si! Oil CHSHAlb ¥§ % C|HK>I± §011 3#3fe @01 fclOIAIfe 33 CL 
S 15.1 @3011 2J6H AtgOI SXIEI01 MU 


gjjg! 

Cadmium and cadmium Sf & M “ 1 

PBB(p I ybromobi phenyl )E? . PBDE (polybromi nated biphenyl ethers);? * 2 
Polychlor inated biphenyl (PCB) M 
Polychlorinated naphthalene M 

Organic tin SI- 3 3 (Tributhyl tin category/Tr i phenyl tin category) 

Asbestos 

AzoSI3M (§6H ¥ S 8.3011 U2I AmineM Sf@M. 01 SI333 £J*1l2t 

BIS SI ?§2gb At§ g XI £101 SIC L) 

*1 : 23333 CH6HAH§ 43. ^ = 3. 631- 33. tef2| §3*? 3£3 3311 lOOppm 

01301 SIE^ ®cl 

*2: Mi^M SAISte @0 8J2U. §§J°I C|-0I§<M 97*11 00=21 33 3X1 MiJE 

MSCL 

3*essi g^, otenoii haisi® e?ioii ch® Atsoii ch6h/h§ sxh mxieioi sixi u. b* 
9?*i§! 5ioi°^ sail ®cl 

515.2 97X113 2FEM @ 2IEt SfBMEJ §E2t S3 §5 


§E 

33 §5 

(a) DC 261, ±¥1X1. naioi. 23101?! S <y£l&8 226I& 
Sc 0PI2I a?l §§ 

(b) sssaisxioii e$?afe gsa 

(c) Ni-cd a xi (tiss SAisifc a, pa 0101 aoH sa 
Ni-Cd axifc 200712 338 SHI^H2 SCI. 

20032 33 & 

(d) $?ai a sassa as. as 

20042 333 
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mO\\M ^6H0II °I6H £16.3011 XIIAimb OI-&JOI ygv §E°I Af§S SXI6K*. 


£15.3 0h£2t&S2l S8H0II 2|8H ygaH/Hfe &£|t OI-BI 8i& 


CAS No 

Ot&J 

92-67-1 

4-amonodi phenyl 

92-87-5 

Benzidine 

95-69-2 

4-chloro-o-toluidine 

91-59-8 

2-naphthyl amine 

97-56-3 

o-ami noazotoluene 

99-55-8 

2-am i no-4-n i t roto 1 uene 

106-47-8 

p-chloroani 1 ine 

615-05-4 

2,4-diaminoanisole 

101-77-9 

4 . 4 1 -d i am i nod i pheny 1 me t hane 

91-94-1 

3 , 3 1 -d i ch 1 or obenz i d i ne 

119-90-4 

3,3' -d i met hoxybenz i d i ne 

119-93-7 

3 , 3 1 -d i met hy 1 benz i d i ne 

838-88-0 

3 , 3 1 d i me t hy 1 -4 . 4 ' -d i am i nod i pheny 1 me t hane 

120-71-8 

p-cresidine 

101-14-4 

4,4'-methylene-bis-(2-chloro ani 1 ine) 

101-80-4 

4, 4' -ox i dean i 1 ine 

139-65-1 

4.4 ' — th i od i an i 1 ine 

95-53-4 

o-toluidine 

95-80-7 

2.4-tol luylenediamine 

137-7-7 

2,4,5-tr imenthylani 1 ine 

90-04-0 

o-anisidine 


15.2 &3BPI sS 

CfS2| £ 16.5011 £2|§! g£l *121812 OI£ ¥S0IU & XI Oil &£E|01Aife & SCL 


£ 15.4 &2SPISS 


iiS 

y ^ 

y stirs 

-A. O 

* stirs 

6D\ am 

PVC 

^ pvc sirs 

PBB, 

pbde oi 2 i 2 i 3?i£sstss 

s±si njyan (a±2i 
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OhBHSl 3^011 CH8H/Hfe ©&S0II/H CHB2IB0I 01©© & EH 01 3. ¥S2J 3^§ % l£S 
•ffi^teQI £101/4 *H©¥B2| 3I^At§0l ¥BOI©CKD ©©©01 S8.52I SSIBPI 3ltt»HI 
©£j GII35H= 2E^ ©Q- . 

a©. ch^ii jhs2j dim^uoi ^feaHa s?b jibs ^lasjxi & h 3 Aisexis ©a. 

E© CHflPIBOl SiOi S^*||2| ^SOII 2J6H H2| ^ OllSJ^h ©3© 3|©B JHSSBCh 

3 15.5 ©3H2IS20I CH© ^E gE S^ ©SBIPI =3 


y / 

3 3©B 


§E 

s©¥s 

AISSXI : OI-SH (a).(b).(c).(d),(e).(f).(g),(h),(i),(i),(k).(l).(m) *! 

am chi ssxh. Hsistmtie goii oie eis se 

(n) oigg se. 

(a) ew -Ml Al ai « 2S& «IS SI g&g ( £J HI Oil gXI S^gfe ¥?i)oiig 


ais (SBiisiai Aisgfc eigxii. ys g) 


(b) <a AH ni ^ Oil AlSSIfe 813 SI, 8IS S 

(c) a* simps h»© xiigg g&voii Aigsig zts as » n esb 

(d) SAieife ±a aasxi 

2003© 3B© 

(e) vs5i gsf 2 g= • p=exi gg aana 
(a3i¥B/ef£fli Pbioi^/siM&ia s) 

(0 ?g • udioi^g uivs^s as, ess as 

(Pb 85wt% DIBtg ^M/aS) 

(o) spsa oigg saspoii ass a 
(h) as S»8te 2ts ns 
(0 es. aa, XHUPig xh&hi 
U) s^sem as assn= 2 hs as 

2004© 31s 


CfGLh OF2H ©M£ S3MEA12I y 2] ©£3* SISSP. 
©3 y ©S 61§£E 

itXH 0.3wt% 01© 

©¥0lte©g 0.4wt% 01© 

S©3 4wt% 0|© 

(k) 2003© 3B© 01 2 Oil BAI© *1^2X1 


15.3 goj ^cg dig gE 

tfAHHIM g2J S©£¥OII 3hEB © 3 ©©MB Si© ©3H»Alfe ©SCI. 

^§^1© SB©3||, Ext, X^JIOII ©XHBfe M£1°J £SJB 3318*01 5ppm 0|©o£ ©3. 
01 03121 ©»©©©. ^3©S0II CH8H/dfe BS EN 1122 r Plastics - Determination of 
cadmium - Wet decomposition methodOII ^©Cj-. 

= #EB© S©3Dt £*!S(ICP-AES)B S^EE ©3. 
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(i) ¥S-quk)i± 2| assas 

(Pb 85wt% 01# 8«8H= 4S/9S) 

(m) Aliya) gfa^XIOII 8»8 9988 

(n) aasa. axi^g. sseoii Aisat sei 

Oil 21 

/ 

3 mmm 

AtSMXI : OtP (a),(b),(c) 1 (d) 0I2|2| SE. OHS Ell 3&XH, 40SXI. AI2K1 M 

(a) 4SSSS : 13HS 4S8S80I 5mg 01#°! 5!. 

(b) a9saxi, sea-ay weaxi. soiaxi 
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CFC(chlorof luorocarbon),HCFC(hydrochlorof luorocarbon) .methyl bromide. 
| 1,1, 1-tr ichloroethane, carbon tetrachloride 
[Chlorine M3| §QH ] 

1 . 1 .2- t r ichloroethane. 1 ,2-dichloroethane, 1 , 1-dichloroethlene. 

1 .2- dichloroethylene. methylene chlor ide, 
chloroform, trichloroethylene, tetrachloroethy lene 
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